Tolerability and pharmacokinetics of intravitreal sirolimus.
To evaluate the pharmacokinetics (PK) and tolerability of a proprietary sirolimus depot-forming ocular formulation in rabbits and humans after a single intravitreal (i.v.t.) injection. New Zealand White (NZW) rabbits were intravitreally injected in both eyes with an injectable formulation in 5 (3 PK and 2 tolerability) studies. The rabbits received up to approximately 220 μg sirolimus per eye. At the desired timing post-injection, the animals were euthanized; both eyes were enucleated, frozen, and dissected to separate sclera, retina/choroid, and vitreous humor (VH). Whole blood (WB) samples were obtained at each time point before euthanasia. In clinical trials, patients received an i.v.t. injection of approximately 352 μg sirolimus. Sirolimus concentrations in ocular tissues and WB samples were measured using liquid chromatography/tandem mass spectrometry (LC/MS/MS). In both single- and repeat-dose tolerability studies, systemic and ocular adverse effects were evaluated. After i.v.t. administration, sirolimus formed a depot in the VH. During dissolution, concentrations in VH were dose related and exhibited continuous release from the depot. This was characterized by a gradient of sirolimus concentration in the order of VH > retina/choroid > sclera > WB, and the concentrations were maintained for approximately 2 months after the i.v.t. injection. After repeat dosing (132 μg), no drug accumulation was seen in the ocular tissue or systemically. In clinical studies, the highest blood levels were <2 ng/mL at day 2, and half-time (t(1/2)) was 8-9 days. There was no accumulation at day 30 after the i.v.t. injection (up to 352 μg). Safety studies conducted on rabbits indicated good local tolerability. Sirolimus-related effects were limited to minor incipient cataract findings and mild lenticular changes. In the clinical studies where sirolimus was intravitreally administered up to 352 μg, injections were well tolerated. Sustained i.v.t. delivery was achieved in a dose-dependent fashion after the i.v.t. injection of a proprietary sirolimus depot-forming ocular formulation. Across the tolerability and safety studies, no significant findings were observed for systemic and ocular tolerability. The human WB levels were well below the daily trough systemic blood level range required for systemic immunosuppression. An i.v.t. injection of sirolimus has a PK and safety profile that is favorable for treating inflammatory conditions of the eye, such as non-infectious uveitis, and warrants further investigation in humans.